Historical biogeography of the fern genus Deparia (Athyriaceae) and its relation with polyploidy.
The wide geographical distribution of many fern species is related to their high dispersal ability. However, very limited studies surveyed biological traits that could contribute to colonization success after dispersal. In this study, we applied phylogenetic approaches to infer historical biogeography of the fern genus Deparia (Athyriaceae, Eupolypods II). Because polyploids are suggested to have better colonization abilities and are abundant in Deparia, we also examined whether polyploidy could be correlated to long-distance dispersal events and whether polyploidy could play a role in these dispersals/establishment and range expansion. Maximum likelihood and Bayesian phylogenetic reconstructions were based on a four-region combined cpDNA dataset (rps16-matK IGS, trnL-L-F, matK and rbcL; a total of 4252 characters) generated from 50 ingroup (ca. 80% of the species diversity) and 13 outgroup taxa. Using the same sequence alignment and maximum likelihood trees, we carried out molecular dating analyses. The resulting chronogram was used to reconstruct ancestral distribution using the DEC model and ancestral ploidy level using ChromEvol. We found that Deparia originated around 27.7Ma in continental Asia/East Asia. A vicariant speciation might account for the disjunctive distribution of East Asia-northeast North America. There were multiple independent long-distance dispersals to Africa/Madagascar (at least once), Southeast Asia (at least once), south Pacific islands (at least twice), Australia/New Guinea/New Zealand (at least once), and the Hawaiian Islands (at least once). In particular, the long-distance dispersal to the Hawaiian Islands was associated with polyploidization, and the dispersal rate was slightly higher in the polyploids than in diploids. Moreover, we found five species showing recent infraspecific range expansions, all of which took place concurrently with polyploidization. In conclusion, our study provides the first investigation using phylogenetic and biogeographic analyses trying to explore the link between historical biogeography and ploidy evolution in a fern genus and our results imply that polyploids might be better colonizers than diploids.